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EXPRESS MAIL NO.: EL 188 516 165 US 

COMPOSITE LAMINATE FOR PERSONAL CARE PRODUCT AND METHOD OF MAKING 
BACKGROUND OF THE INVENTION 

The present invention concerns personal care products like diapers, training pants, 
swim wear, absorbent underpants, adult incontinence products and feminine hygiene products. 
It Is also possible to apply the inventive material and process in other applications such as, for 
example, in bandages and wound dressings, nursing pads and veterinary applications. 

Personal care articles usually have absorbent material of some sort to absorb liquids 
from the body. This absorbent material or absorbent core is generally made from multiple 
layers or materials and may include natural fibers, synthetic fibers and superabsorbent 
particles in varying proportions. The method of making such products, known as 
"converting", generally involves the bringing together of a multitude of pre-formed layers. The 
converting process can be a very impressive operation to see, as materials flow toward the 
converting machinery from many directions, timed to arrive at the instant needed. As can be 
imagined, however, the many operations required to assemble a personal care product also 
create many opportunities for things to go wrong; sensors, motors, and other parts can break, 
materials may not be replenished rapidly enough, adhesives can gum up machinery, etc. 
The converting operation also places limitations on the materials that may be used in that 
they must be relatively thin, and strong enough to withstand the rigors of converting. 
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There remains a need, therefore, for a personal care product and a method for 
making it that are more forgiving and simple in their design. A higher degree of flexibility in 
the choice of materials would be desirable as well as a greater amount of flexibility in the 
number, thickness and strength of the components of the product. An overall decrease in the 
5 degree of complexity for the converting process and for personal care products is needed. 

SUMMARY OF THE INVENTION 

In response to the discussed difficulties and problems encountered in the prior art, a 
10 new method of making personal care products has been discovered, allowing for the 

production of new and exciting materials. The products may be made in nearly a one step 
process a using multi-manifold die as their central step. 

BRIEF DESCRIPTION OF THE DRAWING 

15 

Figure 1 illustrates a cross-sectional view of a mono-layer film. 

Figure 2 illustrates a cross-sectional view of a multilayer stretch-thinned breathable 

film. 

Figure 3 is a representation of one method of making the novel material of the 
2 0 invention. 

DEFINITIONS 

"Disposable" includes being disposed of after a single use and not intended to be 
washed and reused. 
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"Liquid communication" means that liquid is able to travel from one layer to another 
layer, or one location to another within a layer. 

"Hydrophiiic" describes materials or the surfaces of materials that are wetted by the 
aqueous liquids in contact with them. The degree of wetting of the materials can, in turn, be 
described in terms of the contact angles and the surface tensions of the liquids and materials 
involved. Equipment and techniques suitable for measuring the wettability of particular fiber 
materials can be provided by a Cahn SFA-222 Surface Force Analyzer System, or a 
substantially equivalent system. When measured with this system, fibers having contact 
"angles less than 90-are designated^wettable'^^ while fibers having contact 

angles equal to or greater than to 90° are designated "nonwettable" or hydrophobic. 

As used herein the term "nonwoven fabric or web" means a web having a structure of 
individual fibers or threads which are interlaid, but not in an identifiable manner as in a knitted 
fabric. Nonwoven fabrics or webs have been formed from many processes such as for 
example, meltblowing processes, spunbonding processes, and bonded carded web processes. 
The basis weight of nonwoven fabrics is usually expressed in ounces of material per square 
yard (osy) or grams per square meter (gsm) and the fiber diameters useful are usually 
expressed in microns. (Note that to convert from osy to gsm, multiply osy by 33.91). 

"Spunbonded fibers" refers to small diameter fibers that are formed by extruding molten 
thermoplastic material as filaments from a plurality of fine capillaries of a spinneret. Such a 
process is disclosed in, for example, US Patent 4,340,563 to Appel et al. and US Patent 
3,802,817 to Matsuki et al. The fibers may also have shapes such as those described, for 
example, in US Patent 5,277,976 to Hogle et al. which describes fibers with unconventional 
shapes. 

"Bonded carded web" refers to webs that are made from staple fibers which are sent 
through a combing or carding unit, which separates or breaks apart and aligns the staple 
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1 Patent 4 640,810 to Laursen et al. 
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to about 400 "F (176 to 205 "C) when measured in accordance with ASTM D-2117. 
Commercial examples of such copolyester materials are, for example, those known as 
ARNITEL®, formerly available from Akzo Plastics of Arnhem, Holland and now available from 
DSM of Sittard, Holland, or those known as HYTREL® which are available from E.I. duPont 
5 de Nemours of Wilmington, Delaware. 

Polyolefins using single site catalysts, sometimes referred to as metallocene catalysts, 
may also be used. These include ENGAGE® LLDPE polymers from duPont/Dow Elastomers 
and ACHIEVE® polymers from Exxon Chemical Co. 

Biodegradable polyrnere^are^also available for-^film_andJoam production and suitable 

10 polymers include polylactic acid (PLA) and a blend of BIONOLLE®, adipic acid and 
UNITHOX® (BAD). PLA is not a blend but a pure polymer like polypropylene. BAU 
represents a blend of BIONOLLE®, adipic acid, and UNITHOX® at different percentages. 
BIONOLLE® 1020 is polybutylene succinate, BIONOLLE® 3020 is polybutylene succinate 
adipate copolymer, and UNITHOX® 480 is an ethoxylated alcohol. BIONOLLE® is a 

15 trademark of Showa Highpolymer Co. of Japan. UNITHOX® is a trademark of Baker 

Petrolite which is a subsidiary of Baker Hughes International. It should be noted that these 
biodegradable polymers are hydrophilic. 

Elastic urethane and PVOH foams are also suitable for the production of the foam layer 
of the composite. Superabsorbent may be added to the foam in the form of particles, fibers 

2 0 and the like. Superabsorbent foams may also be used. 

Superabsorbents that are useful in the present inventions can be chosen from classes 
based on chemical structure as well as physical form. These include superabsorbents with 
low gel strength, high gel strength, surface cross-linked superabsorbents, uniformly cross- 
linked superabsorbents, or superabsorbents with varied cross-link density throughout the 

2 5 structure. Superabsorbents may be based on chemistries that include poly(acrylic acid), 

13 
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made. The mixture was extruded as a film at a die temperature of 211°C and a die gap of 
0.040 inches (1 .02 mm). 

Foam - The same KRATON® polymer blend was used. To this blend was added 1 
weight percent CELOGEN® 125FF (from Uniroyal Chemical) foaming agent and 20 weight 
5 percent Dow DRYTECH® 2035 superabsorbent particles. This superabsorbent had a particle 
size of 63 to 149 microns. The mixture was extruded at a die temperature of 21 1**C at an 
extruder pressure of 2700 psig, a torque of 8000 mg and 40 revolutions per minute (RPM) of 
the extruder screw. 

^Result— The filmJooked.good but the composite was full of holes and very weak. 
10 Example 2 

Using 75 weight percent KRATON® G1730M, 25 weight percent KRATON® 
FG1901X, to which was added 15 weight percent DRYTECH® superabsorbent and 0.75 
weight percent CELOGEN® foaming agent. 

This foam is less yellow than Example 1 , has a rough surface but has strength. 
15 Example 3 

Using 90 weight percent KRATON® G1730M, 10 weight percent KRATON® 
FG1901X, to which was added 15 weight percent of a superabsorbent having a particle size 
greater than 149 microns and 0.75 weight percent CELOGEN® foaming agent. 

This foam looks good. This was laminated using melt lamination with a 20 gsm (0.6 
2 0 osy) through air bonded bicomponent fiber web and the laminate also looks good. 
Example 4 

Using 75 weight percent KRATON® G1730M and 25 weight percent VINEX® 2025 
polyvinyl alcohol (PVOH) polymer from Texas Polymer Services, Inc., to which was added 15 
weight percent of Dow's DRYTECH® 2025 superabsorbent and 0.75 weight percent 
2 5 CELOGEN® foaming agent 

17 


15088 


This foam looks good. 

The making of a simple personal care product using co-extruded layers to form a 
composite is thus shown to be possible. A liner may be added to the composite to improve 
the feeling of the product against the skin of the wearer and the product may be 
thermoformedTrrTolhelJTbper shape. - 

As will be appreciated by those skilled in the art, changes and variations to the 
invention are considered to be within the ability of those skilled in the art. Examples of such 
changes are contained in the patents identified above, each of which is incorporated herein 
^yTeference in its entirety-to the extent itjs consistent with this specification. Such changes 
and variations are intended by the inventors to be within the scope of the invention. 


